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Abstract

We address a common criticism directed towards models of expressive vot-

ing that they are ad hoc in nature. To that end, we propose a foundation

for expressive behavior that is based on a novel theory of social preferences

under risk. Under our proposal, expressive considerations in behavior arise

from the particular way in which risky social prospects are assessed by deci-

sion makers who want to interpret their choices as moral. To illustrate the

scope of our framework, we use it to address some key questions in the liter-

ature on expressive voting: why, for expressive considerations, might voters

vote against their self-interest in large elections and why might such elections

exhibit a moral bias (Feddersen, Gailmard, and Sandroni, 2009). Specifically,

we consider an electoral set-up with two alternatives and explain why, when

the size of the electorate is large, voters may want to vote for the alternative

they deem morally superior even if this alternative happens to be strictly less

preferred, in an all-inclusive sense, than the other.
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1 Introduction

In many contexts, especially ones with a social dimension, choices are very often

driven not just by an instrumental motivation pertaining to outcomes but also by

an expressive concern that is more directly and intrinsically connected to the very na-

ture of the choices under consideration. This connection draws on how such choices

may express features like a decision maker’s values, identity and self-image. Con-

sider, for instance, voting behavior in large elections, which is our focus in this paper

and is taken as a leading example in the literature of such expressive concerns. In

such elections, the probability that a voter’s vote is pivotal is fairly insignificant.

Therefore, in the presence of even minimal costs associated with voting, voter par-

ticipation in such elections should be negligible, if such participation is driven purely

by an instrumental concern to influence the outcome of the election. As such, non-

trivial voter participation, as is seen in real-world elections, suggests that expressive

considerations—e.g., a desire to express one’s values, morals or ideology, beyond in-

fluencing electoral outcomes—may play a significant part in shaping voters’ electoral

choices.1

At this level of generality, the logic of expressive choices seems quite compelling.

However, a common criticism against it is that it is ad hoc. Most standard ap-

proaches to modelling expressive choices do so by simply adding an exogenous non-

instrumental utility term to the decision maker’s utility function. For instance, in

the context of voting such a non-instrumental utility term is very often added to

capture the idea that voters find the very act of voting or, in other cases, the act

of voting for certain alternatives expressively compelling. However, no account is

generally provided for the micro-foundations of this non-instrumental utility term.

As such, an implicit assumption that this approach maintains is that the expressive

concern that is modelled is somehow particular to the specific problem like voting

being studied and is not a deep feature of preferences that applies more generally to

other problems of a similar nature.

In this paper, to address this criticism, we propose a foundation for expressive choices

that is based on a novel theory of social preferences under risk. Our theory considers

decision makers who want to interpret their choices as moral and it models expressive

assessments as an integral component of how moral assessments are made. Because

1The theme of expressive voting dates at least as far back as Buchanan (1954) and has been

developed further by Downs (1957), Riker and Ordeshook (1968), Tullock (1971), Fiorina (1976)

and Brennan and Buchanan (1984), among others. For a comprehensive account on the subject,

see Brennan and Lomasky (1993) and Schuessler (2000).
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of this, in our theorizing, an expressive assessment is not something that remains

specific to a particular problem like voting, but is rather a property of a certain class

of social preferences under risk, in general. Indeed, we show how in such problems,

expressive concerns may endogenously emerge as the driving force behind certain

choices from the very way in which risky social prospects are assessed by the kind

of decision makers we model.

The key idea that our decision model highlights is that when it comes to morality,

end-outcomes may not be the only criterion by which moral assessments are made.

It is possible that an act may be viewed as a moral one even if it fails to realize a

desirable moral end.2 Specifically, our model considers decision makers who want

to perceive their choices in social environments as moral or prosocial. Clearly, if

the end-outcome that realizes as a consequence of such a decision maker’s choice is

favorable from a social point of view, then it allows her to think of her choice as moral.

However, beyond this instrumental view of morality, she may also concern herself

with whether her choice per se, distinct from the particular outcome that realizes

from it, can be interpreted as moral. Under this expressive view of morality, she may

want to reason about how favorable, from a social point of view, was her choice, in

general, in terms of the overall possibilities under it. As such, if she can reason, for

instance, that overall, her choice did allow for a socially more favorable outcome to

realize than what actually did realize, then she may, ex post, expressively interpret

her choice as more moral than what the resulting outcome warrants. Conversely, if

the DM perceives that, overall, her choice actually warranted a socially less favorable

outcome to realize than what actually did, then she may be forced to interpret her

choice as less moral than what the resulting outcome warrants. That is, we propose

that the DM may assess the morality of her choices both from an instrumental as

well as an expressive point of view.

Specifically, social situations of risk make both the instrumental and expressive di-

mensions salient. This is because, since chance intermediates between what a deci-

sion maker chooses and the outcome that realizes, it allows her to weigh both her

overall choice and the outcome that realizes from it as distinct considerations on her

moral scale. The key analytical detail underlying the decision model is its take on

how instrumental moral assessments are different from expressive ones. Whereas the

former is tied to the logic of Bayesian rationality, the latter is not. We formalize this

departure of expressive moral reasoning from Bayesian rationality by drawing on

2For instance, think of an individual who risks his own life to save the life of a Muslim man,

threatened by Islamophobic violence. Presumably, such an act will be considered a moral one even

if it fails to realize its desired moral end of saving the man.
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the concept of a probability weighting function that transforms objective probabili-

ties into subjective decision weights. Specifically, expressive moral assessments may

involve a decision maker over-weighting or under-weighting the true probabilities

of events. For instance, she may over-weight small chances of a morally favorable

outcome occurring, since even a small chance of such an outcome occurring may

feel qualitatively much better than there being no chance of it occurring. At the

same time, there may be an appeal tied to a morally favorable outcome occurring for

sure and even small departures from certainty may be unattractive to her, captured

by the under-weighting of such large chances. This phenomenon of over-weighting

small probabilities and under-weighting large ones, which is referred to as regressive

probability weighting (Kahneman and Tversky, 1979), plays a crucial part in the

way we model expressive moral assessments.

As an illustration of the unified framework that we are proposing, we use our theory

of social preferences to relate expressive voting to evidence on prosocial behavior

under risk. Then, to show the scope of our framework, we use it to address some

key questions in the literature on expressive voting. First, we show why, for expres-

sive considerations, voters might vote against their self-interest. Second, we show

why large elections may exhibit a moral bias, i.e., “controlling for the distribution

of preferences within the electorate, alternatives that are understood by voters to

be morally superior are more likely to win in large elections than in small ones”

(Feddersen, Gailmard, and Sandroni, 2009). Specifically, we consider an electoral

set-up with two alternatives and explain, within a rational framework, why, when

the size of the electorate is large, voters may want to vote for the alternative they

deem morally superior even if this alternative happens to be strictly less preferred,

in an all-inclusive sense, than the other. In so doing, our framework also provides

an explanation for the phenomenon of inefficient unanimity—a situation where ev-

eryone in the electorate unanimously prefers one alternative to another, but at the

same time everyone votes for the less preferred alternative (Brennan and Lomasky,

1984). Indeed, we show that this situation can prevail even when every voter’s vote

is guaranteed to be pivotal with positive probability (as is the case under the elec-

toral mechanism that we adopt) and not just when, in equilibrium, there is a zero

probability of their vote being pivotal, which is what the argument of Brennan and

Lomasky (1984) relies on.

Before we get to the formal details of our decision model, we would like to begin

by appealing to some experimental evidence with the goal of motivating the unified

framework that we are proposing.
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2 Some Motivating Experimental Evidence

Consider the following two experimental findings with the goal of identifying the

common thread that runs through them.

Voting Against Self-Interest and Moral Bias of Elections: Feddersen, Gail-

mard, and Sandroni (2009)—FGS hereafter—consider an experimental election set-

ting in which a group has to choose between two alternatives, A and B. The group

is composed of A types and B types. Only B types, numbering n, have a chance

of influencing the electoral outcome. B types simultaneously and privately choose

one of three options: abstain, vote for A, or vote for B, with voting being costly.

After these choices are made, the electoral outcome is determined by selecting one

B type individual at random. If the selected individual has voted, then her chosen

alternative is the electoral outcome, else the outcome is determined by the flip of a

fair coin.

The experimental design allows FGS to implement a decision model of an election

in which they can directly control the probability of a voter (i.e., a B type) being

pivotal in the election. Specifically, in any treatment, this probability (pivot proba-

bility, for short) is given by 1
n
. In their experiment, monetary payoffs are such that

under alternative B, B types receive a higher payoff than A types whereas under

alternative A both types receive moderate, egalitarian payoffs. Specifically, alter-

native A minimizes inequality in terms of monetary rewards, maximizes the sum

of monetary rewards and maximizes the minimum reward. For these reasons, FGS

think of A as the moral alternative in this election and B as the selfish one (for the

voters). By varying the treatment, the key questions that they seek to address is

about the impact that changing the pivot probability has on (i) a voter’s choice at

the individual level, in particular, her propensity to vote for the moral alternative A

and (ii) the outcome of the election at the group level.

As far as the first question goes, FGS find that a voter’s choice may indeed depend

on the pivot probability. Specifically, conditional on voting, voters show a systematic

tendency to choose the selfish alternative B when the pivot probability is high but

to switch to the moral alternative A when this probability falls. What’s noteworthy

is that such a pattern of choices cannot be explained by instrumental considerations

alone. To understand why, consider a voter who votes for alternative B when she

is a dictator, i.e., her vote is pivotal with probability one. Such a voter reveals a

strict preference for B over A. If instrumental considerations are all that mattered,

then, to be consistent with her revealed preference over these alternatives, in any
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treatment-election in which she does vote, she should do so in favor of B irrespective

of how large the electorate is as long as her pivot probability is positive, as is the

case in these experiments. Doing so strictly increases the probability of her preferred

alternative winning. Voting for A, on the other hand, strictly reduces this probability

and goes against her revealed preference over these alternatives. This, however, does

not necessarily mean that such choices are irrational. As we have discussed above,

considerations of an expressive nature that go beyond the sole concern of influencing

electoral outcomes may matter to voters and such expressive considerations may

motivate choices of this type.

As far as FGS’s second question goes, they find that the influence that the pivot

probability has on voters’ choices at the individual level carry over to the electoral

outcome at the group level. The data shows that as the size of the electorate increases

and the pivot probability decreases, the probability of the moral alternative A being

the electoral outcome increases and vice versa. That is why FGS conclude that their

experimental findings are suggestive of the fact that large elections may exhibit a

moral bias.

The Probabilistic Dictator Game: Next, consider the probabilistic dictator

(PD) game. In such a game, the dictator is endowed with a fixed amount of money.

She is not allowed to share the money with the other individual, but she is given

the option, if she so chooses, to share chances of getting the money with him. In

particular, she can assign him any probability of getting the entire amount while

retaining the amount herself with complementary probability. For example, if the

fixed amount is $20 and the decision maker (DM) assigns to the other person a

probability α ∈ [0, 1], then the allocation (0, 20) in which the other person gets

the 20 dollars (and the DM gets 0) results with probability α and the allocation

(20, 0) in which the DM gets the 20 dollars (and the other person gets 0) results

with probability 1− α. Experimental evidence (Krawczyk and LeLec, 2010; Brock,

Lange, and Ozbay, 2013) indicate that a significant portion of decision makers do

give the other individual a small positive probability of getting the money.

Here too, the DM’s choice cannot be explained in terms of instrumental considera-

tions alone. To see this, consider a DM who chooses to give the other person, say, a

10% chance of receiving the entire amount, despite strictly preferring the allocation

(20, 0) to the allocation (0, 20).3 Imagine that the DM starts off with the lottery

that results in the allocation (20, 0) with probability 0.9 and the allocation (0, 20)

3The content of the argument that we make below continues to hold if we consider the less

plausible case of a decision maker who strictly prefers the allocation (0, 20) to the allocation (20, 0).
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with probability 0.1. Now, consider replacing this lottery with the degenerate lottery

in which she gets the money for sure, i.e., the allocation (20, 0) realizes with unit

probability. Observe that what we have done under this replacement is move a 10%

chance away from her less preferred outcome—the allocation (0, 20)—and put it on

her more preferred outcome—the allocation (20, 0)—while with 90% chance the out-

come remains the same. If the DM were motivated by instrumental considerations

alone, then she should be made strictly better off by this replacement as it increases

the chance of her preferred outcome realizing. However, given that she chooses the

first lottery over the second, the DM that we are considering is made strictly worse

off.

Further, observe that the voting pattern in the FGS experiment has a striking sim-

ilarity to the choices made in the PD game. Clearly, many of the voters care about

the well being of others, in particular, the A type individuals, who have the maxi-

mum riding on the voters’ choices. However, given that they care about their own

outcomes as well and the difference between the two alternatives on this dimension,

they have reason to strictly prefer the selfish alternative B over the moral alter-

native A, just as in the PD game, most decision makers would strictly prefer the

allocation (20, 0) over the allocation (0, 20) even though they may care about the

other individual. Therefore, when any such decision maker is a dictator, or more

generally, when the probability that her vote is pivotal is high, she finds it optimum

to vote for B. However, when the pivot probability is low, voting for A, it would

seem, is like contributing a small chance to the moral alternative winning, and as in

the PD game where decision makers do not mind giving a small chance to the other

individual getting the money, so too appears to be the case here. What’s different, of

course, is the fact that the outcome in the electoral setting, unlike in the PD game,

is determined based on an aggregation of individual choices. Not withstanding this

difference, what we will show is that the same expressive concern for morality, which

characterizes risky social assessments under our decision model, can explain not only

the choices in the PD game, but also plays the key role in explaining why voters may

vote against their self-interest and why large elections may exhibit a moral bias.

The rest of the paper is organized as follows. Section 3 lays out our decision model

of social preferences under risk that formalizes the interaction between instrumental

and expressive concerns. To illustrate this interaction, we first show how it rational-

izes the choices in the PD game. Then, in section 4, we introduce a voting model

and show how a similar interaction explains the phenomenon of voting against self-

interest and moral bias of large elections. Section 5 extends the basic voting model

to establish the robustness of our main finding. It also illustrates why, in relation to
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the available literature, the behavioral implications of our social preferences model

is novel and essential to explaining the type of expressive voting behavior we study

here. Section 6 provides some comments on the literature. Finally, Section 7 con-

cludes. Proofs of the Propositions are provided in the Appendix.

3 A Model of Social Preferences under Risk

Let X denote an underlying set of outcomes with typical element x. We think of

these outcomes as ones with a social dimension, possibly impacting the well-being

of all members of a given society. For example, the set X could be the set of

allocations of private goods, different levels of a public good, possible amounts of

public debt, a set of electoral outcomes, etc.4 ∆(X) will denote the set of simple

probability measures (lotteries, for short) on X with typical element p. In the way

of notation, for any p ∈ ∆(X), p(x) will denote the probability that p assigns to

x ∈ X. Further, for any x ∈ X, δx will denote the degenerate lottery that gives x

with unit probability.

Consider a decision maker (DM) living in this society who has preferences < on

∆(X).5 We now formally introduce the representation of the DM’s preferences that

we are proposing. The representation captures the idea that the DM’s assessment of

risky social prospects in ∆(X) is based on an interaction between selfish and moral

concerns, with morality assessed both instrumentally as well as expressively. We call

this representation the expressively moral (EM) representation.

Definition 3.1. An EM representation of < consists of (i) a function u : X → R,

(ii) a function V : ∆(X)→ R, with the function v : X → R defined by v(x) = V (δx),

and (iii) a constant σ ∈ [0, 1], such that the function W : ∆(X)→ R, given by

W (p) =
∑
x∈X

p(x) {u(x) + v(x) + σ[V (p)− v(x)]} ,

represents <.

Under the representation, the function u has the interpretation that it captures the

DM’s ranking of outcomes in X from a selfish point of view. On the other hand,

4In keeping with terminology from social choice theory, X may be thought of as the set of social

states.
5Formally, < ⊆ ∆(X)×∆(X).
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the functions V and v capture, respectively, her ranking of lotteries in ∆(X) and

outcomes in X from a moral perspective. We maintain that this moral ranking

of lotteries/outcomes is based on how prosocial she considers them to be. That

is, it is based on how favorable she finds these alternatives from the perspective

of the other members of society. For instance, consider the allocations (20, 0) and

(0, 20) in the PD game. From a selfish perspective, the DM’s assessment would

presumably be u(20, 0) > u(0, 20). On the other hand, a DM who wants to perceive

herself as moral in the sense maintained here, would most likely find the allocation

(0, 20) more prosocial than (20, 0) and her moral assessment would then be given by

v(20, 0) < v(0, 20). In other words, morality here reflects the ability to view things

from the perspective of what’s favorable for others.

Now, consider the DM’s evaluation of a lottery p. To understand this evaluation,

focus on her assessment in the event that the outcome x in the support of p realizes,

given by u(x) + v(x) + σ[V (p)− v(x)]. This assessment can be broken down into an

instrumental component, u(x) + v(x), and an expressive component, V (p) − v(x),

with σ ∈ [0, 1] the weight put on the latter. The instrumental component is stan-

dard. It captures the DM’s comprehensive—selfish as well as moral—instrumental

assessment of the outcome x. The distinguishing feature of our decision model, as

discussed earlier, is that moral assessments are not restricted to an instrumental

consideration only. It may include an expressive consideration as well. The ex-

pressive consideration captures the idea that the DM may care about whether her

choice per se, distinct from the particular outcome that realized from it, can be

interpreted as moral or not. Under this expressive view of morality, even ex post,

after uncertainty about the outcome has been resolved, she may still be concerned

with the question of how favorable was her overall choice from a social point of view.

Specifically, in the event that outcome x realizes, if the DM considers this outcome

to be (morally) inferior than her overall moral assessment of the possibilities under

p, i.e., V (p) > v(x), then she can reason that, overall, her choice did allow for a

socially more favorable outcome to realize than what actually did realize. She may,

therefore, expressively interpret her choice, ex post, as more moral than what the

resulting outcome warrants. To reflect this, a positive adjustment of σ[V (p)− v(x)]

is added to the instrumental assessment. On the other hand, if v(x) > V (p), then

the DM perceives that, overall, her choice actually warranted a socially less favorable

outcome to realize than what actually did realize and she is, therefore, compelled

to interpret her choice as less moral than what the resulting outcome warrants. To

reflect this, a negative adjustment of σ[V (p) − v(x)] is added to the instrumental

assessment. The DM’s evaluation of the lottery p is then given by integrating, with

respect to the probabilities, her assessments under the different events associated
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with the realization of the different outcomes in the support of p.

As the reader must have noted, our decision model critically depends on the prop-

erties of the function V . First, observe that if this function is linear in probabilities,

then the assessment of any lottery p reduces to:

W (p) =
∑
x∈X

p(x)(u(x) + v(x)),

i.e., an expected utility assessment of p with a Bernoulli utility function that is

additive across the DM’s selfish and moral instrumental concerns. The substantive

content of our decision model, therefore, is seen when V is non-linear in probabilities.

It is this non-linearity, which marks a departure from Bayesian rationality, that

captures the essence of expressive reasoning. For the purpose of this paper, we

restrict attention to the specification of the V function for lotteries in ∆(X) with

two elements in its support. For any such lottery [x, µ; x′, 1 − µ],6 with v(x) ≥
v(x′), we assume that the function V takes a bi-separable form:7

V ([x, µ;x′, 1− µ]) = ϕ(µ)v(x) + (1− ϕ(µ))v(x′),

where ϕ : [0, 1] → [0, 1] is a probability weighting function, i.e., a strictly increasing

function, with ϕ(0) = 0 and ϕ(1) = 1. The probability weighting function has the

interpretation that it transforms objective probabilities into decision weights. In

the current context, these decision weights capture the attitude that the DM has

from a moral perspective toward social risks. For instance, consider a lottery that

results in a socially favorable outcome with a 95% chance and a socially unfavorable

outcome with a 5% chance. In this case, from her moral perspective, the DM may

not consider a 95% chance of the favorable outcome realizing as equivalent to 95%

of the value of this outcome realizing for sure, as a linear v function would imply

(Wakker, 2010, pg 147). At a psychological level, the two assessments may feel

very different to her and the probability weighting function is meant to capture this

difference. In this paper, we hypothesize that the DM’s moral assessments may

overweight small chances of a socially favorable outcome realizing, because, to her,

such an outcome realizing with some positive chance, even if it happens to be a

really small one, may qualitatively feel much better than their being no chance of it

6Following standard notation, [x, µ; x′, 1− µ] denotes the lottery that gives x with probability

µ and x′ with probability 1− µ.
7As the name suggests, the bi-separable form introduces event-separability in the moral assess-

ment of lotteries in ∆(X) in a very limited sense, i.e., lotteries that put positive probability on only

two outcomes are assessed by the DM in the spirit of generalized expected utility. The bi-separable

form is a special case of a rank dependent specification. Ghirardato and Marinacci (2002) consider

bi-separable preferences in the context of uncertainty.
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realizing. At the same time, her moral assessments may underweight large chances

of a socially favorable outcome realizing, because, to her, such an outcome realizing

for sure may feel qualitatively much better than their only being a chance of this

outcome realizing, even if that chance is a really big one. This phenomenon of over-

weighting small probabilities and under-weighting large ones, which is referred to as

regressive probability weighting, has been extensively documented in the context of

decision makers’ risk attitudes toward “private lotteries,” going at least as far back

as the important contribution of Kahneman and Tversky (1979). In this paper, we

entertain the possibility that similar effects may be at play when a decision maker

assesses social risks from a moral perspective.

It is worth pointing out that the particular form that expressive assessments take in

our model may be, following Sandbu (2007), described as dependent non-instrumental

valuation. That is, valuation that depends on its standing in a particular relation to

end-outcomes, but at the same time is not exclusively reducible to its causal efficacy

in bringing about end-outcomes. Sandbu associates such valuation with the symbolic

aspect of choices or actions, which is similar in spirit to how the DM that we model

concerns herself with the question of whether her choice per se, distinct from the

particular outcome that realizes from it, can be interpreted as moral or not.

A final aspect of the model that is worth emphasizing is that, because of the expres-

sive consideration that it incorporates, it can accommodate violations of stochastic

dominance. Formally:

Definition 3.2. A lottery p′ ∈ ∆(X) first-order stochastically dominates another

lottery p ∈ ∆(X) with respect to the DM’s preferences if for all x ∈ X, the prob-

ability that p′ assigns to outcomes that are better than x is at least as great as the

corresponding probability under p, and for some x ∈ X it is strictly greater. DM’s

preferences satisfy stochastic dominance if whenever p′ first-order stochastically

dominates p, then p′ � p.

Stochastic dominance is a natural generalization of the idea that “more (of a good)

is better” to environments of risk. It requires a decision maker’s assessments to

conform to a basic form of consequentialism, namely, that her ranking of outcomes

should be independent of the lotteries generating these outcomes. However, that is

precisely the kind of event-wise preference separability that the DMs that we model

find hard to adhere to. This is because these DMs are motivated by expressive

moral considerations and the lottery generating end-outcomes informs them about

whether they can interpret their choice per se, distinct from the outcome that realized

from it, as moral or not. In essence, the property of stochastic dominance conveys
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the message that only instrumental considerations should matter to DMs. That is

why, violations of stochastic dominance are quite common for decision makers with

social preferences. For example, the preferences of the experimental subjects in the

probabilistic dictator game discussed above violates stochastic dominance. We now

go back to this evidence to further illustrate the working of our decision model.

3.1 Choices in the Probabilistic Dictator Game

We now highlight how a tradeoff between instrumental and expressive considera-

tions, which our decision model embeds, explains the choices that we described in

the probabilistic dictator game. So, consider a DM who strictly prefers the alloca-

tion (20, 0) to the allocation (0, 20) on selfish grounds but strictly prefers the latter

allocation to the former on moral grounds, i.e.,

u := u(20, 0) > u(0, 20) =: u and v := v(0, 20) > v(20, 0) =: v

Overall, the DM strictly prefers the allocation (20, 0) to (0, 20), i.e.,

u+ v = u(20, 0) + v(20, 0) > u(0, 20) + v(0, 20) = u+ v.

Now, consider the DM’s problem of deciding what probability λ ∈ [0, 1] she wants to

assign to the other individual of getting the 20 dollars in this game. Any choice of λ

generates a lottery, p(λ) = [(0, 20), λ; (20, 0), 1−λ], under which the allocation (0, 20)

is realized with probability λ and the allocation (20, 0) is realized with probability

1−λ. If the DM’s preferences have an EM representation, then her evaluation of any

such lottery p(λ) is given by:

W (p(λ)) = λ{u+ v + σ[V (p(λ))− v]}+ (1− λ){u+ v + σ[V (p(λ))− v]}

Further, if V takes a bi-separable form, i.e.,

V ([(0, 20), λ; (20, 0), 1− λ]) = ϕ(λ)v + (1− ϕ(λ))v,

where ϕ : [0, 1] → [0, 1] is a probability weighting function, then we have:

W (p(λ)) = λ(u+ v) + (1− λ)(u+ v) + σ(ϕ(λ)− λ)(v − v).

Assume that the probability weighting function is continuous, differentiable and

takes a regressive form. In that case, the situation looks like the one depicted in

figure 1.8 Note that the choice of λ influences both the instrumental assessment,

8The specification of the probability weighting function we use for the figure is given by ϕ(λ) =

exp(−β(− lnλ)α), where we assume that α = 0.65 and β = 0.6. This particular class of probability

weighting functions has been axiomatized by Prelec (1998). Further, we assume that σ = 3
4
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Figure 1: Choices in the Probabilistic Dictator Game.

λ(u+ v) + (1− λ)(u+ v), as well as the expressive assessment, σ(ϕ(λ)− λ)(v − v).

Under our assumption that the DM strictly prefers the allocation (20, 0) to the

allocation (0, 20), i.e., u + v > u + v, the instrumental payoff decreases linearly in

λ. On the other hand, since v > v, the expressive payoff first increases, attains a

maximum, and then starts decreasing with λ (before increasing again). Accordingly,

as Figure 1 illustrates, for values of λ less than the maxima of the expressive payoff

a tradeoff emerges: by her instrumental consideration, as λ increases, she becomes

worse off, but by her expressive consideration, she is better off. The change in the

overall payoff is determined by the interaction of these two opposing influences. In

particular, if ϕ is sufficiently steep in the neighborhood of 0, i.e.,

lim
λ→0+

ϕ′(λ) > 1 +
1

σ

(
u− u
v − v

− 1

)
,

then for small values of λ, on increasing λ slightly, the improvement in the expressive

payoff outweighs the drop-off in the instrumental payoff. That is why the payoff

W (p(λ)) from the lottery p(λ) = [(0, 20),λ; (20, 0),1−λ] may be increasing in λ and

such a DM may choose to give the other individual a positive probability of getting

the money, even though she strictly prefers the allocation (20, 0) to the allocation

(0, 20).

Now that we have laid out the basics of our decision model, in particular, the inter-
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action between instrumental and expressive considerations that it embeds, we use

it to address the issue of expressive voting and, in the process, illustrate the unified

framework that we are proposing. Specifically, we show why in large elections voters

may vote against their self-interest and why such elections may exhibit a moral bias.

4 Voting Model

Consider a polity consisting of n voters that has to decide between two alternatives,

A and B. To fix ideas, think of A and B as two fiscal policies. Alternative A is

the policy of running a balanced budget in the current time and alternative B is the

policy of running budget deficits at the current time and accumulating debt, which

will have to be repaid by future generations. Assume that the deficits under policy

B are incurred to provide subsidies to all the voters whereas balanced budgets under

A are made possible by avoiding these. So, from the perspective of a typical voter’s

selfish consideration, alternative B may be preferable to alternative A. But, at the

same time, such a voter may find the act of borrowing from unborn future genera-

tions to pay for these subsidies highly irresponsible. So, from her moral perspective

alternative A may be preferable.

We assume that voting is costless so that everyone in the electorate votes in the

election. Finally, the outcome of the election is determined by a mechanism that

mimics the one used by FGS. First, all voters simultaneously and privately choose

whether to vote for alternative A or B. After all voters have reported their choice,

one voter is selected at random, and her chosen alternative becomes the electoral

outcome. Accordingly, under this mechanism, the probability that any voter’s vote

is pivotal is 1
n
. The last two modeling assumptions are made primarily with the

goal of isolating in the clearest possible terms the critical decision-theoretic tradeoff

between instrumental and expressive concerns that is our focus here. Our arguments

can be replicated in a more complicated environment that involves features like

costly voting, private information and plurality rule as the mechanism determining

the outcome of the election (see Section 5).

The size of the electorate, n, is the crucial variable of interest in our model as our

goal is to identify how the voters’ choices and the electoral outcome varies with

n. In order to analyze this, we need to ensure that the distribution of preferences

within the electorate stays fixed as we vary n. The simplest way to achieve this is to

assume that all individuals in the electorate have identical preferences. In particular,
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we assume that each of them strictly prefers alternative B to alternative A. If that

is so and, in addition, each of their preferences satisfies stochastic dominance, then,

the following conclusion follows immediately.

Proposition 4.1. If each voter strictly prefers alternative B to alternative A and

each of their preferences satisfies stochastic dominance, then for any n, there exists

a unique Nash equilibrium (in dominant strategies) in which every voter votes for

alternative B. That is, voters’ choices and the electoral outcome are independent of

the size of the electorate.

As mentioned earlier, the property of stochastic dominance emphasizes the idea that

only instrumental considerations should matter to a DM. Therefore, in a two alter-

native election, the voting behavior of a DM who adheres to this property is driven

exclusively by the goal of maximizing the probability of her preferred alternative

winning. We now build on our decision model to show why, when, in addition, ex-

pressive concerns matter to a voter, she may, in a completely rational way, end up

voting for her less preferred alternative A in a large election.

Observe that since the preferences of all voters are assumed to be identical, we

can specify the preferences of the voters in terms of a single representative voter

(RV). To model expressive concerns, we assume that the RV’s preferences can be

represented by an EM representation. Specifically, her assessment of any lottery

p = [A, µ;B, 1− µ] over electoral outcomes is given by:

W (p) = µ{u(A) + v(A) + σ[V (p)− v(A)]}+ (1−µ){u(B) + v(B) + σ[V (p)− v(B)]}

We assume that the RV considers alternative B to be strictly preferable from the

perspective of her selfish concern, i.e.,

uH := u(B) > u(A) =: uL.

On the other hand, she considers alternative A to be strictly preferable from the

perspective of her moral concern, i.e.,

vH := v(A) > v(B) =: vL.

Overall, as mentioned earlier, she strictly prefers alternative B to alternative A, i.e.,

u(B) + v(B) = uH + vL > uL + vH = u(A) + v(A).

In the way of notation, let ν = uH−uL
vH−vL

. Clearly, the above assumption implies that

ν > 1. Further, the function V takes a bi-separable form. This means that there

exists a probability weighting function ϕ : [0, 1] → [0, 1] such that the RV’s moral

assessment of a lottery [A, µ;B, 1− µ] over electoral outcomes is given by:
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V ([A, µ;B, 1− µ]) = ϕ(µ)vH + (1− ϕ(µ))vL.

Finally, we assume that:

• [A1] The probability weighting function ϕ is differentiable on [0, 1] and there

exists µ̂ > 0 such that for all µ ∈ [0, µ̂] ∪ [1− µ̂, 1], ϕ′(µ) > 1 + ν−1
σ

.9

Assumption [A1] plays a critical role in our analysis. Given that ν > 1, it implies that

for all µ ∈ [0, µ̂] ∪ [1− µ̂, 1], ϕ′(µ) > 1. It follows that there exists a neighborhood of

0 in which ϕ(µ) > µ, and a neighborhood of 1 in which ϕ(µ) < µ. In particular, in

the context of the voting problem, this means that the RV’s moral assessment over-

weights small probabilities and under-weights large ones of her morally preferred

outcome A being realized.

We can now state our central result. It establishes that even though the RV

strictly prefers alternative B to alternative A, it is perfectly consistent with rational,

preference-maximizing behavior for her to vote for alternative A in large elections

owing to expressive considerations. Further, the hypothesis of a moral bias in large

elections is simply an equilibrium consequence of such voting behavior.

Proposition 4.2. (Voting Against Self-Interest and Moral Bias) Suppose assump-

tion [A1] holds. Then:

1. There exists a positive integer n such that whenever n ≥ n everyone voting for

alternative A is the unique symmetric pure strategy Nash equilibrium.

2. There exists a positive integer n such that whenever n ≤ n, everyone voting

for alternative B is the unique symmetric pure strategy Nash equilibrium.

The proof is available in the Appendix. Here, we briefly go over the reasoning that

drives the result. Consider Figure 2, which has been constructed by taking specific

values of uH , uL, vH , vL and a functional form for the probability weighting function

9Differentiability of ϕ at 0 and 1 is defined as ϕ′(0) := limµ→0+ ϕ
′(µ) and ϕ′(1) := limµ→1− ϕ

′(µ),

respectively. The assumption is stronger than what we need to prove our main result below. We

choose to stick to this assumption as most probability weighting functions that are considered in

the literature take a differentiable form. For instance, the probability weighting function suggested

by Prelec (1998) that was mentioned in an earlier footnote satisfies this condition provided the

weight σ is positive, which we always assume to be the case.
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Figure 2: Comparing Payoffs from Voting for Alternatives A and B

that are consistent with assumption [A1]. In the figure, the horizontal axis plots

the probability, denoted by λ, that the RV’s vote is pivotal, whereas the vertical

axis plots the probability, denoted by γ, that alternative A is the electoral outcome

when her vote is not pivotal. Of course, γ is an endogenous object.10 On the other

hand, under our electoral mechanism, λ = 1/n, where n is the size of the electorate.

The figure characterizes the RV’s decision problem for different values of λ and γ. In

particular, the two shaded regions capture the interesting implication of our model—

for any (λ, γ) pair in these regions, the RV’s best response is to vote for alternative

A.11

Consider, first, the lower southwest region where both λ and γ are small. In this

scenario, alternative B is the likely electoral outcome. The RV could add to this

likelihood by voting for this alternative, and if she did, she would be made strictly

better off on account of her instrumental concern. But, given that the probability

λ that her vote is pivotal is small, the increase in payoff on this account is small

as well. Thus, her vote is relatively insignificant when viewed from an instrumental

perspective. On the other hand, on account of her expressive concern, if she votes

10Under the voting mechanism, for any choice of strategy on the part of the other voters, the

probability γ is well defined.
11On the other hand, for any (λ, γ) pair outside these regions, her best response is to vote for

alternative B.
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for alternative A and increases the chance of this alternative being the electoral

outcome, then, on this account, she is made strictly better off. What makes the

increase in payoff from this significant (relative to the increase in her instrumental

payoff if she votes for alternative B) is the fact that her moral assessment over-

weights small chances of her preferred moral outcome, A, being realized. As such,

this boost in her expressive payoff from voting for A does not pale into insignificance

with a reduction in the pivot probability as fast as the instrumental payoff does. So

to sum up, voting for B is almost identical to voting for A from the perspective of

her instrumental concern. On the other hand, voting for A is comparatively much

better than voting for B from the perspective of her expressive concern. Accordingly,

under this scenario, she votes for alternative A.

Next, consider the upper northwest region. In this scenario, given that γ is large,

alternative A is the likely electoral outcome. Further, since λ is small, this is true

irrespective of which way the RV votes. Therefore, once again, her vote has a

minimal impact in terms of influencing her payoff on account of her instrumental

concern. On the other hand, voting for A is relatively much better than voting for

B on account of her expressive concern. This is true since by voting for A, she can

push the probability that this alternative will be the electoral outcome even closer to

one. Given that her moral assessment under-weights large chances of her preferred

moral outcome, A, being realized, doing so has a favorable impact on her payoff.

Once again, this expressive payoff does not decrease with the pivot probability as

fast as the instrumental payoff does. Accordingly, under this scenario, too, she votes

for alternative A.

Given the structure of payoff differences, it should be obvious that when everyone else

is voting for alternative A (i.e., γ = 1), for small pivot probabilities, or equivalently,

for large electorates, the RV’s best response is to vote for alternative A as well.

Hence, everyone voting for A is a Nash equilibrium. This equilibrium illustrates the

phenomenon of inefficient unanimity, which refers to a situation where everyone in

the electorate unanimously prefers one alternative to another, but at the same time

everyone votes for the less preferred alternative (Brennan and Lomasky, 1984). It

is worth noting that, in our analysis, this situation prevails even when every voter’s

vote is guaranteed to be pivotal with positive probability (as is the case under the

electoral mechanism that we adopt). This is different from the analysis in Brennan

and Lomasky (1984), which relies on the fact that, in equilibrium, each voter’s vote

is pivotal with zero probability.
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5 Further Remarks on the Model

In this section we first show that the expressive logic that our decision model implies

for voting behavior is retained when we extend the voting model developed above

to allow for more realistic features like costly voting, private information and using

plurality rule as the voting mechanism. This establishes that the result we derived

above is not a consequence of abstracting away from these real world features. Sec-

ond, we answer the question as to why we needed to propose a new model of social

preferences under risk to capture the type of expressive voting behavior we highlight

here. The reader is well entitled to wonder why we did not take a well established

model of social preferences under risk to convey the main message of the paper. To

answer this question, we consider the leading model of social preferences under risk

in the literature, the expected inequality aversion (EIA) model, that has been pro-

posed by Saito (2013). The EIA model extends the inequality aversion logic of Fehr

and Schmidt (1999) to environments of risk where decision makers may care about

not just inequality of outcomes, but also about inequality of opportunities. We show

that this model and the inequality aversion rationale embedded in it cannot accom-

modate the type of expressive voting behavior that we are considering here. As such,

the model of social preferences under risk we are proposing has novel behavioral im-

plications that are essential to explain the type of expressive voting behavior we are

capturing here. We also establish that this observation goes well beyond the voting

problem under consideration and the decision model we are proposing provides the

language to incorporate certain expressive motivations underlying socially motivated

behavior that the existing literature may not have fully focussed on. Because of this,

as we will show, it can capture certain classes of experimental evidence that existing

models like the EIA cannot. As a final task in the section, we go back to the FGS

model and highlight what the implication of adding probability weighting to that

set-up is.

5.1 Costly Voting

We introduce two changes to the model of the last section. First, we assume that

voting is costly and individuals may have to incur a cost if they choose to vote.

Given this, an individual may find it in her best interest to abstain from voting in

order to avoid this cost. In other words, an individual has three alternatives now:

vote for A, vote for B or abstain, with the first two requiring her to incur a cost

whereas the third does not. Second, the outcome of the election is determined by

plurality rule. That is, the winner of the election is the alternative that receives
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the greater number of votes. In case of a tie, we assume that alternative B is the

electoral outcome.

Cost of voting may vary across individuals and we assume that this cost is an in-

dividual’s private information. In the language of Bayesian games, an individual’s

cost is her type. We assume that individuals’ costs are independently drawn from

a commonly known distribution with support [0, c] ⊆ R, c > 0, whose cumulative

distribution function is denoted by F . We assume that F has a density f that is

positive on [0, c] and F (0) > 0. The last assumption is made to simplify the analysis.

It is innocuous in the sense that F (0) just needs to be positive and can be arbitrarily

small.

All voters are of the expressively moral type and identical, except for their cost

of voting. We assume that the cost of voting impacts an individual’s preferences

through her selfish perspective. Specifically, if the electoral outcome is x ∈ {A,B}
and her cost of voting is c, then by her selfish perspective, her utility is u(x) − c,
if she votes; and u(x), if she abstains. That is, these two considerations enter her

selfish assessment in a separable manner. This means that if a voter has to evaluate

an uncertain scenario reflected by a lottery p over the electoral outcomes, A and

B, then this evaluation is W (p) − c, if she votes, and W (p), if she abstains, where

W (p) refers to her EM assessment of this lottery.12 We continue to assume that

all individuals strictly prefer alternative B to A, i.e., u(B) + v(B) = uH + vL >

uL + vH = u(A) + v(A), and that assumption [A1] holds.

The strategic considerations of this electoral set-up can be captured as a Bayesian

game. Formally, an individual’s strategy is a mapping, s : [0, c]→ {vote A, vote B,

abstain}. The following result establishes that the message of our earlier result can

be replicated in this setting using the language of a Bayes-Nash equilibrium.

Proposition 5.1. There exists n ∈ N, such that for all n ≥ n, there exists c∗n ∈ (0, c̄)

such that all voters following the strategy

s(c) =

{
vote A, if c ≤ c∗n
abstain, if c > c∗n

is a symmetric Bayes-Nash equilibrium of this n person society.

In other words, for a society of size n > n, in any such Bayes-Nash equilibrium,

all voters with a cost lower than c∗n vote and all those who vote choose their less

12That is, if p = [A,µ;B, 1− µ] is the lottery under consideration, then:

W (p) = µ[u(A) + v(A) + σ(V (p)− v(A))] + (1− µ)[u(B) + v(B) + σ(V (p)− v(B))]
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preferred alternative A. Accordingly, the probability that A is the electoral outcome,

1− (1− F (c∗n))n, approaches 1 in large societies.

5.2 Inequality Aversion and Expressive Voting

The EIA Model To lay out the EIA model, consider, like above, a society

with n individuals. I = {1, . . . , n} denotes the set of individuals. A vector x =

(x1, . . . , xn) ∈ Rn will be referred to as an allocation of payoffs. For any individual,

say i, who cares about inequality, Fehr and Schmidt (1999) proposed the following

utility function over such allocations:

wFS(x) = xi −
∑

j∈I\{i}

[αmax{xj − xi, 0}+ βmax{xi − xj, 0}]

The term αmax{xj − xi, 0} captures i’s disutility from disadvantageous inequality

with j; whereas βmax{xi−xj, 0} captures her disutility from advantageous inequal-

ity with j.13

Now consider a lottery p over payoff allocations like x above; say, p yields the allo-

cation xs = (xs1, . . . , x
s
n) with probability λs, s ∈ {1, . . . ,m},

∑m
s=1 λs = 1. The key

observation underlying the EIA model is that an inequality averse individual may

not consider an expected utility evaluation of this lottery w.r.t. the Fehr-Schmidt

utility function, Ep(w
FS(x)) :=

∑m
s=1 λsw

FS(xs), an appropriate assessment of it.

This is because along with her concern for inequality of ex post outcomes, she may

also care about inequality of ex ante opportunities. However, an expected utility

evaluation can accommodate only the former concern and not the latter. To address

this issue, the EIA model proposes that we should consider the vector of expected

payoffs under a lottery like p, Ep(x) :=
∑m

s=1 λsx
s = (

∑m
s=1 λsx

s
1, . . . ,

∑m
s=1 λsx

s
n),

as indicative of the ex ante opportunities of the different individuals under this lot-

tery. A DM’s concern for inequality on this dimension can be assessed using the

Fehr-Schmidt utility function and this assessment can, then, be combined with the

expected utility evaluation to arrive at her overall assessment of such a lottery. That

is, a DM’s assessment of a lottery like p, under this model, is given by a weighted

average of her concerns for ex ante opportunities and ex post outcomes:

WEIA(p) = ρwFS(Ep(x)) + (1− ρ)Ep(w
FS(x)), with ρ ∈ (0, 1)

13Typically, α is taken to be greater than β to capture the idea that individuals are more sensitive

to disadvantageous inequality. Of course, the parameters α and β can also be allowed to vary across

individuals j ∈ I \ {i}.
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We now show that the EIA model may not be able to capture the type of expressive

voting behavior that we have highlighted in this paper. We demonstrate this by

considering a set-up of the type in the FGS experimental election. This set-up

is suitable for the EIA model as the electoral alternatives in their experiment are

in the form of payoff allocations. So, assume that the population comprises of

B-types (voters), numbering n, and A-types (non-voters), numbering n′. In the

subsequent analysis, we keep n′ fixed, while varying n.14 Each B-type has to vote

for either alternative A or alternative B. To highlight our main point in a transparent

manner, we go back to assuming that there are no costs associated with voting and,

hence, abstention is not an option. In keeping with the FGS experiment and rest

of the paper, we consider alternative B to be more favorable towards voters and A

towards non-voters. The outcome of the election is determined by the same electoral

mechanism as in Section 4. As such, the probability that any voter’s vote is pivotal

is 1
n
.

Alternative A gives a payoff of xA to a voter and yA to a non-voter. Alternative

B gives a payoff of xB to a voter and yB to a non-voter. Accordingly, the payoff

allocation generated by alternative A can be compactly written as (xA, yA) and

that by B as (xB, yB). Observe that, whichever electoral outcome prevails, from

a representative voter’s perspective, there is no inequality with any of the other

voters. Inequality exists only with non-voters and the magnitude of this inequality

is the same w.r.t any such non-voter. We assume that xB > xA ≥ yA > yB. This

assumption is made because it is consistent with the payoffs in the FGS experiment.

We can establish a similar conclusion as the one that we derive here under the

assumption that xB > yA > xA > yB, although the derivations for that case are more

involved. We assume that all voters are of the EIA type. By this, we mean that any

such voter evaluates a lottery like [(xA, yA), π; (xB, yB), 1−π] over electoral outcomes

using the function WEIA. We assume that all voters’ preferences are identical,

meaning that the three parameters that characterize the EIA model, (α, β, ρ) are

the same for all voters. Finally, in keeping with the experimental finding and the

basic hypothesis of Section 4, we assume that all voters prefer alternative B to

alternative A. That is, wFS(xB, yB) > wFS(xA, yA).

The following result establishes that the phenomenon of voting against self-interest

and moral bias of large elections involving a vote switch to alternative A for large

electorates is not consistent with the EIA model.

Proposition 5.2. An EIA voter’s choice is independent of n and she always votes

14Think of A-types as a fixed group of refugees and decisions that pertain to their wellbeing are

being taken in electorates of different sizes.
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for alternative B.

As such, from a behavioral perspective, our decision model does add something novel

when it comes to studying such expressive voting behavior.

5.3 Behavioral Underpinnings

The novel behavioral implications that our decision model provides is not limited to

the voting problem. We now highlight this claim and in the process throw further

light on some of the emotions underlying socially motivated behavior that can be

accommodated within it that are fairly distinct from ones modeled in the literature.

The leading paradigm within which socially motivated behavior has been studied in

recent years in Economics is the inequality aversion framework proposed by Fehr and

Schmidt (1999). The EIA model as we showed above is nestled within this paradigm.

The inequality aversion paradigm is built on the two emotions of guilt (towards

advantageous inequality) and spite (towards disadvantageous inequality). Whereas

these, no doubt, are powerful emotions that drive socially motivated behavior, they

need not be the sole drivers of such behavior. The EM model speaks to this. It

highlights expressive motivations underlying moral evaluations under which, ex post,

the DM cares not just about the moral appeal of the outcome that actually realizes

but also about how she may interpret or reason about the morality of her choice

per se. In so doing, it opens up the possibility of thinking about socially motivated

behavior through the prism of concerns like self-image. Further, what it highlights

using the construct of probability weighting is that the DM may have a fair amount

of leeway when it comes to interpreting the expressive morality of her choices in a

favorable manner.

As a way of illustrating the above observations, let us begin by considering the

following example.15 Consider a DM who has to choose between the following two

ways of allocating $20 between herself and another individual. She can either choose

to allocate the money to the other person for sure or she may choose to reduce his

chance of getting the money for sure by a mere 1% which she can assign to herself

receiving the amount. That is, her choice is between the sure allocation (0, 20) and

the lottery [(0, 20), 0.99; (20, 0), 0.01]. How will she choose in this situation? The

15At this point, this example is in the nature of a thought experiment as we do not know of

any experimental evidence that has directly tested it. We hope to test this experimentally in the

future.
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logic of inequality aversion, specifically, spite towards disadvantageous inequality, as

embodied in the EIA model has a very clear implication in this choice problem. The

EIA model predicts that the DM will choose to reduce the other individual’s chance

of receiving the money by 1% and choose [(0, 20), 0.99; (20, 0), 0.01] over (0, 20).

However, we can easily think of DMs who may be willing to forego this small 1%

chance of getting the money and let the other individual have the amount for sure.

Such a DM may reason that ex post, the other individual will get the money in either

case—in one case for sure and in the other almost surely. Therefore, by choosing

to reduce his ex ante chance by 1%, all she manages to do is dilute her ability

to interpret her choice ex post as one borne out of, say, pure sacrifice, which is

clearly an emotion that animates socially motivated behavior. This is precisely the

kind of expressive motivation that our model can capture that is very distinct from

the inequality aversion paradigm. Figure 1 clearly shows that for the particular

parameterizations of the EM model used there, the choice of the sure allocation

(0, 20) is precisely what the model predicts as the DM’s assessment of this allocation

is higher than her assessment of [(0, 20), 0.99; (20, 0), 0.01].16

We next turn to some experimental evidence to further highlight the behavioral

underpinnings of our model. Brock, Lange, and Ozbay (2013) considered a series

of dictator games in which the dictator (the DM) was given the task of allocating

100 tokens between herself and a second player (the recipient). Tokens translated

to monetary payments with the exact nature of this translation varying from one

task to the other. One of the tasks (T1) replicated the ordinary dictator game

under certainty. In it, if the DM gave θ ≥ 0 tokens to the other individual, then

the resulting allocation was (100 − θ, θ). In another task (T3), the tokens that the

DM gave translated to a lottery for the other individual. More precisely, if the DM

gave θ tokens to the other individual, where θ could be no greater than 50, then her

payoff was 100 − θ like in T1. On the other hand, the other individual faced the

lottery [50, θ
50

; 0, 1 − θ
50

], θ ∈ [0, 50]. In both these tasks a significant proportion of

decision makers gave a positive number of tokens to the recipient. The question that

interests us here is about the ranking of these two tasks in terms of the number of

tokens given by non-selfish dictators.17

To appreciate the novelty that the EM model offers, it is instructive to work out

16Of course, it is an empirical question as to what proportion of individuals choose according

to the prediction of the EIA model and what proportion according to our’s. At this point, all we

want to emphasize is the very distinct predictions made by the two models in this choice problem

which, in turn, correspond to very distinct psychological motivations.
17Brock, Lange, and Ozbay (2013) consider a dictator to be non-selfish if she gave a positive

number of tokens in at least one of their tasks.
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what the answer of the EIA model to this question is. Observe that for a DM whose

preferences have an EIA representation, her assessment of the allocation (100− θ, θ)
is given by:

wFS(100− θ, θ) = 100− θ − αmax{2θ − 100, 0} − βmax{100− 2θ, 0}

It is straightforward to verify that the optimal θ chosen can never be greater than

50, so that wFS(100− θ, θ) = 100− θ− β(100− 2θ) and the optimal allocation rule

is specified by:

θ∗ =


0, β < 0.5

∈ [0, 50], β = 0.5

50, β > 0.5

Now consider this DM’s assessment of the lottery q = [(100−θ, 50), θ
50

; (100−θ, 0), 1−
θ
50

] generated by the choice to allocate θ ∈ [0, 50] tokens to the other individual in

task T3.

WEIA(q) = (1− ρ)

[
θ

50
wFS(100− θ, 50) +

(
1− θ

50

)
wFS(100− θ, 0)

]
+ρwFS(100− θ, θ)

= (1− ρ)

[
100− θ − θ

50
β (100− θ − 50)−

(
1− θ

50

)
β(100− θ)

]
+ρwFS(100− θ, θ)

= (1− ρ) [100− θ − β(100− 2θ)] + ρwFS(100− θ, θ)
= (1− ρ)wFS(100− θ, θ) + ρwFS(100− θ, θ) = wFS(100− θ, θ)

Accordingly, this DM allocates the same number of tokens to the other individual

in T3 as she does in T1. As the above calculations clarify, what drives this conclu-

sion is the fact that in the EIA model ex post concerns for outcomes and ex ante

concerns for opportunities serve as perfect substitutes. This is consistent with the

interpretation under this model that the DM has a deep preference for fairness and

reducing inequality, whether in terms of ex post outcomes or ex ante opportunities

plays a symmetric role in realizing this objective.

Brock, Lange, and Ozbay (2013), however, report that when attention is restricted

to non-selfish dictators, on average, more tokens were given in T1 than T3. Further,

this difference is statistically significant at the 1% level. What might be the reason

for this? The EM model provides one rationalization for this finding. An EM-type

DM may indeed be inclined to give fewer tokens in T3 than in T1. This is because

of the greater leeway that task T3 provides her to interpret her actions as moral
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compared to task T1. Even with a relatively fewer tokens, in task T3, thanks to

overweighting of the probability of the socially favorable outcome (100− θ, 50), the

DM can reason that her act was sufficiently moral, even if ex post the other individual

ends up getting nothing. In other words, in this model, the way she assesses ex

ante opportunities, specifically her expressive moral interpretation of it, may be

qualitatively different from the way she assesses ex post outcomes. For instance, it

can be verified numerically that with u(x1, x2) = ũ(x1) = 2
√
x1, v(x1, x2) =

√
x2

and probability weighting function ϕ(λ) = exp(−b(− lnλ)a), where we assume that

a = 0.65 and b = 1.067, the DM will give about 20 tokens in T1 and 15 tokens in

T3. This shows that the EM model can accommodate behavior of DMs who are not

averse to exploiting bit of moral wiggle room when it comes to interpreting their

actions as moral.

Next, let us consider another set of experiments which raises the question about

how much does ex post inequality matter in the presence of risk. Building on

earlier findings from Bohnet et al. (2008), Bolton and Ockenfels (2010) provide

experimental evidence suggesting that for decisions with social comparisons, risk

taking may not depend on whether the risky option yields unequal payoffs. In

their experiment, they considered a set of allocations, A = {(7, 7), (7, 16), (7, 0),

(9, 9), (9, 16), (9, 0)}. For each allocation (x, y) ∈ A, they gave DMs in their ex-

periment the following two choices: (i) (x, y) vs. [(16, 16), 0.5; (0, 0), 0.5] and (ii)

(x, y) vs. [(16, 0), 0.5; (0, 16), 0.5]. If ex post inequality does not matter in the pres-

ence of risk, then it should be the case that DMs’ choices should not vary across

(i) and (ii) in terms of whether the safe or risky alternative is chosen. This is

indeed what the aggregate choice behavior in their subject pool seem to suggest.

In turn, this is indicative of the fact that for many DMs, the assessment of the

two allocation-lotteries [(16, 16), 0.5; (0, 0), 0.5] and [(16, 0), 0.5; (0, 16), 0.5] is roughly

identical. Observe that this evidence can be accommodated in the EM model with

any u(x1, x2) = ũ(x1) and v(x1, x2) = ṽ(x1). This would imply that the DM is indif-

ferent between these two lotteries. On the other hand, a DM adhering to the EIA

model always considers the lottery [(16, 16), 0.5; (0, 0), 0.5] to be strictly preferable

to the lottery [(16, 0), 0.5; (0, 16), 0.5].

These set of experimental results also help clarify something important about why

concerns for others’ opportunities may matter for DMs with EM preferences as op-

posed to, say, EIA preferences. The conventional wisdom in the literature has viewed

this question from the inequality aversion perspective. Specifically, the answer has

been that such DMs care not just about inequality of ex post outcomes but also

about inequality of ex ante opportunities as we saw in the EIA model. As such, con-

26



cerns about others’ opportunities enter the DM’s consideration in a relative sense,

i.e., in the way of making comparisons between their opportunities and her’s. On the

other hand, in the EM model, concerns for others’ opportunities may matter too but

not because of considerations about equality of opportunities. Such concerns may

enter in an absolute way rather than through making relative comparisons and may

capture other emotions beyond concerns for equity, including self-serving impulses

like exploiting moral wiggle room.

This discussion, therefore, suggests that beyond the voting problem that is our

motivation in this paper, the EM model makes certain novel contributions to the

social preferences literature. At a theoretical level, it allows us to look at socially

motivated behavior through the lenses of emotions distinct from those underlying

the inequality aversion paradigm. What’s more, this theoretical formulation can be

used to validate existing experimental findings as well as suggest fresh ones.

5.4 Probability Weighting and the FGS model

In the voting model that we developed, the modeling construct of probability weight-

ing played an important role in the analysis. Specifically, it increased the salience of

voting for the moral alternative in large elections. We want to highlight now that,

beyond our voting model, the concept of probability weighting can be a productive

tool when it comes to studying electoral choices. To do so, we go back to the model

of FGS and illustrate this point.

Recall that in the FGS setting, the population consisted of A types and B types.18

Only B types numbering n have voting rights and, given the electoral mechanism,

have a 1
n

chance of influencing the outcome of the election. There are two alter-

natives, A and B, and a voter can vote for one of these alternatives or abstain.

Choosing to vote imposes a cost of c. The monetary payoffs resulting for A and B

types from these alternatives/choices are as follows:

A type B type who vote B type who don’t vote

Alternative A 1− c 1− c 1

Alternative B 0 1 + x− c 1 + x

18We present a slightly simplified version of their set-up, focusing only on the aspects that is

necessary for developing the present argument.
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The exact payoffs highlight why, as noted in Section 2, FGS think of A as the

moral outcome in the election. Besides these monetary payoffs, FGS also allow for

the possibility of two different kinds of subjective payoffs—an ethical instrumental

payoff d̃ when the alternative A is the outcome, and an ethical expressive payoff d

obtained as a consequence of voting for alternative A. We assume here that x > d̃, d.

We first highlight the main conclusion of the FGS model where evaluation of lot-

teries are done via expected utility (EU). Consider any voter and denote by q∗ the

probability that B is the chosen alternative when her vote is not pivotal. Then,

under an EU evaluation, her payoffs from voting for A, B and not voting (denoted

by ∅) are, respectively,

VFGS(A) =
1

n
(1 + d̃) + (1− 1

n
)(q∗(1 + x) + (1− q∗)(1 + d̃))− c+ d

=
1

n
(1 + d̃) + (1− 1

n
)(1 + d̃+ q∗(x− d̃))− c+ d

VFGS(B) =
1

n
(1 + x) + (1− 1

n
)(1 + d̃+ q∗(x− d̃))− c

VFGS(∅) =
1

n
(1 +

x+ d̃

2
) + (1− 1

n
)(1 + d̃+ q∗(x− d̃))

Conditional on voting, a voter votes for A over B if VFGS(A) ≥ VFGS(B). It is

straightforward to verify that this is true if:

d ≥ x− d̃
n

(1)

Similar calculations establish that voting for A is preferred to not voting if:

d− c ≥ x− d̃
2n

(2)

Finally, a voter prefers to vote for B rather than not voting if:

x− d̃
2n

≥ c

Accordingly, as long as d > c, we arrive at the conclusion that whereas a voter may

prefer to vote for B over A in an election with a small electorate, in elections with

a large enough electorate, she will always vote for A.

Let us now introduce probability weighting into the analysis. Perhaps the simplest

way to do this is by assuming that the DM evaluates lotteries according to the

rank dependent utility (RDU) model instead of using EU. Specifically, she evaluates
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consequences by a linear utility function and subjectively processes objective lotteries

using a probability weighting function ψ : [0, 1] → [0, 1]. Note that the 3 lotteries

generated by the choice of voting for A, B and not voting are, respectively:

p =

[
1 + d̃+ d,

1

n
+

(
1− 1

n

)
(1− q∗) ; 1 + x+ d,

(
1− 1

n

)
q∗
]

q =

[
1 + d̃,

(
1− 1

n

)
(1− q∗); 1 + x,

1

n
+

(
1− 1

n

)
q∗
]

r =

[
1 + d̃,

1

2n
+

(
1− 1

n

)
(1− q∗); 1 + x,

1

2n
+

(
1− 1

n

)
q∗
]

The RDU assessment of these lotteries are

W (p) = ψ

((
1− 1

n

)
q∗
)

(1 + x) +

(
1− ψ

((
1− 1

n

)
q∗
))

(1 + d̃) + d− c

W (q) = ψ

(
1

n
+

(
1− 1

n

)
q∗
)

(1 + x) +

(
1− ψ

(
1

n
+

(
1− 1

n

)
q∗
))

(1 + d̃)− c

W (r) = ψ

(
1

2n
+

(
1− 1

n

)
q∗
)

(1 + x) +

(
1− ψ

(
1

2n
+

(
1− 1

n

)
q∗
))

(1 + d̃)

Note that the RDU assessments draw on the assumption that x > d̃.

We can then verify that in this setting a voter prefers voting for A over B if:

d ≥
[
ψ

(
1

n
+

(
1− 1

n

)
q∗
)
− ψ

((
1− 1

n

)
q∗
)]

(x− d̃)

and prefers voting for A over not voting if:

d− c ≥
[
ψ

(
1

2n
+

(
1− 1

n

)
q∗
)
− ψ

((
1− 1

n

)
q∗
)]

(x− d̃)

The first important thing to observe is that, in contrast to the original FGS setting,

a voter’s optimal action depends on the actions of the other voters as q∗ enters these

two inequalities. Therefore, to figure out what behavior is we need to figure out the

Nash equilibrium. Specifically, setting q∗ = 0 in the above two inequalities gives us

the conditions under which everyone voting for alternative A is a Nash equilibrium:

d ≥ ψ

(
1

n

)
(x− d̃) and d− c ≥ ψ

(
1

2n

)
(x− d̃)

Comparing these two inequalities to inequalities 1 and 2 above, shows us the differ-

ence in analysis introduced by probability weighting. It essentially tells us that the

nature of subjective probability weighting in the neighborhood of zero matters for
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the analysis. If the probability weighting function overweights small probabilities

then under the current set-up, the phenomenon of a moral bias in large elections

(i.e., voting for A) requires a larger size electorate (i.e., n) than compared to the

FGS benchmark. The opposite is true if there is an underweighting of probabilities

around zero.

6 Comments on the Literature

Social Preferences: The first generation of social preference models like Fehr and

Schmidt (1999), Bolton and Ockenfels (2000) and Charness and Rabin (2002) were

proposed for risk-free environments. The literature soon discovered, though, that

these models cannot always be readily extended to environments of risk using stan-

dard approaches like expected utility or the available non-expected utility theories.

The reason for this is that these standard models of decision making under risk all

satisfy the property of stochastic dominance. On the other hand, as we have seen,

social preferences under risk often violate this property. Hence, the more recent

attempts in the literature have been to study social preferences while allowing for

violations of stochastic dominance. Such attempts have been made by Karni and

Safra (2002), Fudenberg and Levine (2012) and Saito (2013), amongst others. The

decision model of social preferences presented here relates to this line of work.

Warm Glow: Our work also relates to models of warm glow. In such models,

certain types of choices, typically those tied to a prosocial interpretation, provide

the decision maker with a “feel good factor” that makes such choices intrinsically

attractive to her. Because of this, warm glow payoffs may realize even when such

choices do not change the social outcome; hence, they reflect a form of “impure al-

truism.” In an influential early work, Riker and Ordeshook (1968), considered voters

who derive an intrinsic warm glow payoff from the very act of voting, independent of

any instrumental concerns. This allowed them to explain turnout in large elections.

Andreoni, in two seminal papers, Andreoni (1989) and Andreoni (1990), uses the

structure of warm glow payoffs to account for real world patterns of charitable giving

and contribution to public goods. Such patterns cannot be matched in models of

pure altruism. In recent years, a focus within this literature has been to develop

axiomatic models of warm glow. These models serve as responses to the criticism

that the earlier generation of warm glow models were by and large ad hoc. Notable

contributions in this area have been made by Cherepanov, Feddersen, and Sandroni
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(2013), Saito (2015) and Evren and Minardi (2017). Although the broad spirit of

our model of social preferences under risk is similar to classical warm glow models,

ours is not a model of impure altruism. As noted earlier, expressive moral assess-

ments in our model take the form of dependent non-instrumental valuation, i.e., such

assessments are not unhinged from what end-outcomes may realize from choices.

Voting: The fact that expressive motivations in voting behavior may be a conse-

quence of how DMs perceive the morality of their choices when these have social

ramifications was first alluded to by Tullock (1971). However, to the best of our

knowledge, no attempt has been made to formalize this insight within a model of

social preferences that extends beyond the immediate context of the voting problem.

Perhaps, the work that is closest to such a research agenda is the ethical voter model

of Feddersen and Sandroni (2006). Their model builds on the idea of act utilitari-

anism and provides a theory of why, owing to ethical concerns, individuals might be

motivated to vote even when the probability that their vote is pivotal is zero and

there are costs associated with voting. That is, their model addresses the question

of why individuals vote rather than how they vote, which is our focus here. Another

paper that follows on the footsteps of this paper is Evren and Minardi (2017). It too

explains turnout in large elections drawing on the presence of altruistic or ethical

voters in the electorate. It should also be pointed out that the tension between

instrumental and expressive motivations in voting decisions that our model high-

lights has also been noted by Morgan and Várdy (2012). They study a Condorcet

jury model and show, in a spirit similar to our finding here, that in large elections

expressive concerns may dominate instrumental ones. Unlike us, they do not focus

attention on the issue of micro-foundations of expressive voting behavior.

7 Conclusion

This paper has proposed a foundation for expressive choices based on a novel theory

of social preferences under risk. The decision model that we have presented formal-

izes the idea that, in risky social environments, decision makers who want to perceive

their choices as moral or prosocial may assess the morality of their choices based on

both instrumental and expressive considerations. That is, along with the concern

about whether the end-outcome that their choice facilitates is socially favorable or

not, such decision makers may also be interested in reasoning whether their choice

per se, distinct from the outcome that results from it, can be interpreted as moral.
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The key analytical ingredient underlying our decision model is the difference in how

instrumental and expressive moral assessments are made. Expressive moral assess-

ments are characterized by a departure from the Bayesian calculus. We modelled this

by using probability weighting functions which allowed decision makers to subjec-

tively weight objective probabilities of events. Especially, we saw that the tendency

to over-weight small probabilities and under-weight large ones (of morally favorable

outcomes occurring)—a phenomenon known as regressive probability weighting—

played a crucial part in the analysis.

We have used our decision model to highlight how, when applied to an electoral

setting, an expressive consideration in voting behavior endogenously emerges. We

have shown how voting behavior that may be interpreted as being against one’s

self-interest can be rationally understood as emerging out of an interaction between

instrumental and expressive concerns that our decision model highlights. Specifically,

owing to regressive probability weighting, we have shown how in large elections

expressive concerns may dominate instrumental ones. This, in turn, helped us shed

further light on why such elections may exhibit a moral bias.

Appendix

Proof (Proposition 4.2)

As in the text, let λ denote the probability that the RV’s vote is pivotal. Under

the mechanism that determines the electoral outcome, λ = 1
n
, where n is the size

of the electorate. Further, let γ denote the probability that alternative A is the

electoral outcome when her vote is not pivotal. Of course, γ is an endogenous

object and determined by the strategies of all other voters. Then, the probability

distributions over electoral outcomes generated by the RV voting for alternatives A

and B, respectively, are:

p1 = [A, λ+ (1− λ)γ;B, 1− λ− (1− λ)γ]

p2 = [A, (1− λ)γ;B, 1− (1− λ)γ]
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Under an EM representation of the RV’s preferences, these two lotteries are evaluated

as:19

W (p1) = uH + vL + (λ+ (1− λ)γ)(uL − uH)

+[σϕ(λ+ (1− λ)γ) + (1− σ)(λ+ (1− λ)γ)](vH − vL)

W (p2) = uH + vL + (1− λ)γ(uL − uH)

+[σϕ((1− λ)γ) + (1− σ)(1− λ)γ](vH − vL)

Accordingly,

W (p2)−W (p1) =

(vH − vL)

[
λ

(
uH − uL
vH − vL

− (1− σ)

)
− σ(ϕ(λ+ (1− λ)γ)− ϕ((1− λ)γ))

]
Letting ν = uH−uL

vH−vL
, it follows that voting for alternative B is a best response for the

RV iff:

W (p2)−W (p1) ≥ 0⇔ g(λ, γ) := λ(ν−1+σ)−σ[ϕ(λ+(1−λ)γ)−ϕ((1−λ)γ)] ≥ 0,

where g : [0, 1]2 → R. It is worth noting that the function g is continuous, since the

function ϕ is continuous.

We now establish the first part of the proposition, i.e., when the electorate is above

a particular size, everyone voting for alternative A is the unique symmetric pure

strategy Nash equilibrium. Suppose everyone other than the RV votes for alternative

A, i.e., γ = 1. We show below that, in this case, the RV’s best response is to vote

for A as well. First, consider the g function and observe that,

g(λ, 1) = λ(ν − 1 + σ)− σ(1− ϕ(1− λ)).

Further, when λ = 0, g(0, 1) = 0. Next, note that

dg(λ, 1)

dλ
= ν − 1 + σ − σϕ′(1− λ) = σ

[
ν − 1

σ
+ 1− ϕ′(1− λ)

]
.

So, by assumption [A1], for λ ∈ [0, µ̂], dg(λ,1)
dλ

< 0, i.e., g(., 1) is strictly decreasing

in λ in the interval [0, µ̂]. It, therefore, follows that for any λ ∈ (0, µ̂], g(λ, 1) < 0,

19These expressions follow after simplifying the EM assessments of the lotteries p1 and p2 that

are given below:

W (p1) = (λ+ (1− λ)γ)[uL + vH + σ(ϕ(λ+ (1− λ)γ)vH + (1− ϕ(λ+ (1− λ)γ))vL − vH)] + (1−
(λ+ (1− λ)γ))[uH + vL + σ(ϕ(λ+ (1− λ)γ)vH + (1− ϕ(λ+ (1− λ)γ))vL − vL)]

W (p2) = (1− λ)γ[uL + vH + σ(ϕ((1− λ)γ)vH + (1− ϕ((1− λ)γ))vL − vH)] + (1− (1− λ)γ)[uH +

vL + σ(ϕ((1− λ)γ)vH + (1− ϕ((1− λ)γ))vL − vL)]
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i.e., the RV’s best response is to vote for alternative A. Now, let n be the smallest

integer such that n ≥ 1
µ̂
. Then, for all n ≥ n, everyone voting for alternative A is

a Nash equilibrium. Now, consider the case when everyone other than the RV votes

for alternative B, i.e., γ = 0. Note that, in this case,

g(λ, 0) = λ(ν − 1 + σ)− σ(ϕ(λ)− ϕ(0)) = λ(ν − 1 + σ)− σϕ(λ).

Further, verify that,

dg(λ, 0)

∂λ
= σ

[
ν − 1

σ
+ 1− ϕ′(λ)

]
.

So, again by [A1], for λ ∈ [0, µ̂], dg(λ,0)
dλ

< 0. Since g(0, 0) = 0, it follows that for

any λ ∈ (0, µ̂], g(λ, 0) < 0, i.e., the RV’s best response is to vote for alternative A.

Accordingly, for n ≥ n, everyone voting for alternative B is not a Nash equilibrium.

Hence, whenever n ≥ n, everyone voting for alternative A is the unique symmetric

pure strategy Nash equilibrium.

We next establish the second part of the proposition. Suppose everyone in the

electorate other than the RV is voting for alternative B, i.e., γ = 0. We show below

that, in this case, the RV’s best response is to vote for B as well. As seen above,

g(λ, 0) = λ(ν − 1 + σ) − σϕ(λ). Since ν > 1 and ϕ(1) = 1, it follows that g(1, 0)

= ν − 1 > 0. By continuity of g, it follows that there exists an interval (λ1, 1],

such that for all λ ∈ (λ1, 1], g(λ, 0) > 0, i.e., the RV’s best response is to vote

for alternative B. Accordingly, everyone voting for alternative B is a symmetric

Nash equilibrium when λ ∈ (λ1, 1]. Next, consider the case when everyone other

than the RV is voting for alternative A, i.e., γ = 1. In this case, as seen above,

g(λ, 1) = λ(ν−1+σ)−σ(1−ϕ(1−λ)) and, in particular, g(1, 1) = ν − 1 > 0. Once

again, by the continuity of g, it follows that there exists an interval (λ2, 1], such that

for all λ ∈ (λ2, 1], g(λ, 1) > 0, i.e., the RV’s best response is to vote for alternative

B. Accordingly, everyone voting for alternative A is not a Nash equilibrium when λ

∈ (λ2, 1]. Let λ′′ = max{λ1, λ2}, and let n be the largest positive integer such that

n ≤ 1
λ′′

. It follows that for all n ≤ n, everyone voting for alternative B is the unique

symmetric pure strategy Nash equilibrium.

Proof (Proposition 5.1)

Consider a society of size n and the voting choice problem of a given individual i in

this society. Suppose all other individuals in this society are adopting a symmetric
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cutoff strategy of the type stated in Proposition 5.1, i.e., all individuals below the

cutoff cost level vote for A and all others abstain. We show below that for societies

that are large enough (i.e., n greater than some n̄), the best response of this indi-

vidual is to adopt a similar cutoff strategy. In the process, we derive what the cutoff

c∗n has to be in such a Bayes-Nash equilibrium.

To that end, suppose that all individuals other than i whose costs are below some

level c ∈ [0, c̄] vote for A; and all others abstain. Then the lotteries over electoral

outcomes generated by i’s choice of voting for A, voting for B and abstaining are,

respectively,20

q1 = δA; q2 = [A, 1− πn(c);B, πn(c)]; q3 = [A, 1− π′n(c);B, π′n(c)]

where,

πn(c) = (1− F (c))n−1 + (n− 1)F (c)(1− F (c))n−2

π′n(c) = (1− F (c))n−1

We first highlight some properties of the functions πn : [0, c̄] → [0, 1] and π′n :

[0, c̄] → [0, 1]. Observe that, for any n, both these functions are continuous, since

F (c) is differentiable and, hence, continuous. Further, they converge pointwise to the

constant function π̃(c) = 0 for all c ∈ [0, c̄]. That is, limn→∞(πn(c), π′n(c)) = (0, 0),

for all c ∈ [0, c̄].21 What we now establish is that this convergence is, in fact, uniform.

Lemma. πn : [0, c̄]→ [0, 1] and π′n : [0, c̄]→ [0, 1] converge uniformly to π̃ : [0, c̄]→
[0, 1].

Proof. The uniform convergence of π′n to π̃ follows immediately from Dini’s Theorem,

since (π′n) is a monotone sequence of continuous functions on [0, c̄] that converges to

π̃ : [0, c̄]→ [0, 1]. To establish the uniform convergence of πn, it suffices to show that

the function π′′n(c) = (n−1)F (c)(1−F (c))n−2, c ∈ [0, c̄], converges uniformly to π̃. To

do so, first, note that for any c ∈ [0, c̄], there exists n̂(c) =
⌈

1
F (c)

⌉
∈ N such that the

tail sequence (π′′n(c))n>n̂(c) is a decreasing one.22 This implies that, letting n̂ = n̂(0),

the tail sequence (π′′n)n>n̂ is a decreasing one. Next, consider any ε > 0. Observe

20If i votes for A, then A wins for sure—δA refers to the degenerate lottery that results in A with

probability 1. If she votes for B, then B wins if no more than one of the other n − 1 individuals

have cost less that c, otherwise A wins. If she abstains, then B wins if none of the other n − 1

individuals have cost less that c, otherwise A wins.
21The fact that limn→∞(πn(0), π′n(0)) = (0, 0) draws on the assumption that F (0) > 0.
22For any real number r,

⌈
r
⌉

refers to the smallest integer greater than or equal to r.
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that for any c ∈ [0, c̄], there exists nc > n̂ s.t., 0 ≤ π′′nc
(c) < ε

2
. Further, since π′′nc

is

continuous, there exists χc > 0, s.t., for all c′ ∈ I(c, χc) := {c′′ ∈ [0, c̄] : |c−c′′| < χc},
|π′′nc

(c′)− π′′nc
(c)| < ε

2
. It therefore follows that for all c′ ∈ I(c, χc),

0 ≤ π′′nc
(c′) ≤ |π′′nc

(c′)− π′′nc
(c)|+ π′′nc

(c) <
ε

2
+
ε

2
= ε

Further, since (π′′n)n≥n̂ is a decreasing sequence, 0 ≤ π′′n(c′) < ε, for all n > nc.

Finally, note that (I(c, χc))c∈[0,c̄] is an open cover of [0, c̄], which, being compact,

implies that there exists a finite subcover {I(c1, χc1), . . . , I(cK , χcK )}. Let n =

max{nc1 , . . . , ncK}. Then, for all n ≥ n, and all c ∈ [0, c̄], 0 ≤ π′′n(c) < ε

Next, note that for any lottery q = [A, 1−π;B, π], the EM assessment of the lottery

simplifies to:

W (q; π) = uL + vL + π(uH − uL) + [σϕ(1− π) + (1− σ)(1− π)](vH − vL)

This implies that:23

∂W

∂π
= σ(vH − vL)

[
1 +

ν − 1

σ
− ϕ′(1− π)

]
So, by assumption [A1], it follows that for π < µ̂, we have ϕ′(1− π) > 1 + ν−1

σ
and,

accordingly, ∂W
∂π

< 0. That is increasing π in that range lowers the EM assessment

of such a lottery.

Next, note that by the uniform convergence of the sequences (πn) and (π′n) estab-

lished in the lemma above, we can find n̄ such that for all n ≥ n̄, π′n(c) < πn(c) < µ̂,

for all c ∈ [0, c̄]. Accordingly, W (q3) > W (q2), for all n ≥ n̄ and c ∈ [0, c̄]. That

is, for n ≥ n̄, the relevant comparison for this voter is between voting for A and

abstaining, no matter what the cutoff c adopted by the other voters is. So, let

h(π′n(c)) = W (q1)−W (q3). Elementary calculations imply that:

h(π′n(c)) = (vH − vL)[1− σϕ(1− π′n(c))− (1− σ)(1− π′n(c))− π′n(c)ν]

Accordingly,

dh

dπ′n
= σ(vH − vL)

[
ϕ′(1− π′n(c))−

(
1 +

ν − 1

σ

)]
For n ≥ n̄, π′n(c) < µ̂, for all c ∈ [0, c̄]. Hence, ϕ′(1− π′n(c)) > 1 + ν−1

σ
and dh

dπ′
n
> 0.

Given that h is continuous and h(0) = 0, it follows that for π′n(c) < µ̂, h(π′n(c)) >

0, i.e., W (q1) > W (q3), for all n ≥ n̄ and c ∈ [0, c̄].

23Recall that ν = uH−uL

vH−vL .
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Now, for any n ≥ n̄, define the function Hn : [0, c] → R by Hn(c) = h(π′n(c)). A

symmetric Bayes Nash equilibrium of the type stated in the Proposition exists for

any such n if there exists c∗n ∈ [0, c̄] such that Hn(c∗n) = c∗n. Note that Hn(0) > 0,
dHn(c)
dc

= dh
dπ′

n

dπ′
n(c)
dc

< 0 and Hn(c̄) = 0.24 Therefore, there exists a unique c∗n ∈ (0, c̄)

satisfying Hn(c∗n) = c∗n, establishing that all voters following the strategy

s(c) =

{
vote A, if c ≤ c∗n
abstain, if c > c∗n

is a Bayes-Nash equilibrium for this n person society.

Proof (Proposition 5.2)

For any voter, wFS(xB, yB) > wFS(xA, yA) implies that

xB − β′(xB − yB) > xA − β′(xA − yA), where β′ := n′β

⇒ (1− β′)(xB − xA) > β′(yA − yB)

Next, like in the proof of Proposition 4.2, consider the lotteries p1 and p2 generated

by a representative voter voting for alternatives A and B, respectively:

p1 = [(xA, yA), λ+ (1− λ)γ; (xB, yB), 1− λ− (1− λ)γ]

p2 = [(xA, yA), (1− λ)γ; (xB, yB), 1− (1− λ)γ]

Here, λ = 1
n

is the probability that this voter’s vote is pivotal and γ denotes the

probability that alternative A is the electoral outcome when her vote is not pivotal.

Note that expected payoffs to voters and non-voters under p1 and p2 are, respectively,

Ep1(x) = (xB − (λ+ (1− λ)γ)(xB − xA), yB + (λ+ (1− λ)γ)(yA − yB))

Ep2(x) = (xB − (1− λ)γ(xB − xA), yB + (1− λ)γ(yA − yB))

24Note that
dπ′n(c)
dc = −(n− 1)(1− F (c))n−2F ′(c) < 0
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After a bit of simplification, it can be shown that any such voter’s EIA assessment

of the two lotteries are given by:25

WEIA(p1) = xB − β′(xB − yB)− (λ+ (1− λ)γ)(xB − xA)

+β′(λ+ (1− λ)γ)(xB − xA + yA − yB)

WEIA(p2) = xB − β′(xB − yB)− (1− λ)γ(xB − xA)

+β′(1− λ)γ(xB − xA + yA − yB)

Accordingly,

WEIA(p2)−WEIA(p1) = λ(xB − xA)− β′λ(xB − xA + yA − yB)

= λ[(1− β′)(xB − xA)− β′(yA − yB)] > 0

That is, irrespective of what λ and, hence, n is, such a voter always votes for alter-

native B.
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